
manufacturers are unhappy with the current state of debate on UK
telephone numberinl and unwillin, to commit resources to a
modification prOlramme while they are not sure that the code chanae
will take place

the timin, of the European Commission telephone numberinl initiative
adds to the uncertainty

the impact of the Europeu .....".ncy nUlllber (112) and new
international diallinl prefix (00) will cause similar problems to the
national code chan,. for some products

.hortqe ot maiDtenance en.iHers will be an impol1aDt limitinl
factor in settin, up a modification pro,ramme

costs to manufacturers and users could be reducecl if the industry
coordinates its approach to the national code chan,e; this will not
happen without better flow or information

the results of this study would contribute to inforllMCl debate and are
of interest to many orlaniutions within the industry

Our recommendations are on thne main the...... Fint, everyone in the
industry needs more information if the national cod. chana' is to be
impl.mented smoothly. Oftel, the carri.rs ad the industry usociations
all have impol1aDt roles in this. Second. more coordination is needed
within the jedUitry. This is mainly a talk lor die carrien.
manufacturers and their usoeiatiou. wida IUPport and pressure from Oftel
and the user IroUPS. Third, type approval specificatiou may have a role
in euariaa that products can be modified to cope with future numberinl
chan,•.

W. are confident that the study lives a aoocl ov.rall picture of each
product catqory IIId that it wm be a uaergl iJIfMIt to the curreat
debate. w. believe that CPE cateaoritl where there are known to be
diff"lcultiel should be studied further lor dille nuoas:

the survey did not provide co...le. cov.... of all supplien. so
there will be problems w. have Dot heard about

it is too y for manufacturers to be v.ry speciliC; after studyin,
the they may decide to do SOmtthina different from what th.y
IIicI .. tJ1eir response to the survey

UMI' trade-offa in each product area ClIUl be COlllpleX; the data
provided in the responses did ItOt live .aouah detail to understand
them (ully IIId to appreciate how may uten each is Uke.y to affect
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1 Introducllon

18ckgtound

The Datioaal code chaDp hu bleD OD tile ..... siDee 1914' when carrier
competitioD wu iDtroduCed. In September 1991, followiq ID extensive
study and CODluJtatiOD period, Oftel IDDOUDCed that it hid decided in
priDciple to 10 IhMd with the propoeed code chlDl' at Ellter 1994.

In all countries w...... subttIDtJal ...beriaI ...... have takeD place the
costs of modifyiq CPE have oDly ever bleD ..timated iD aurepte. In
Oftel's 1919 ~tive docu.....t. ~iJed by av-, this approach was
alto ued aDd the direct CPE COICI weN ..1iaaMed to be aroUDd £100Dl.
This CUI. with a proviso that further study would be needed to usell the
true illu... iD de1all.

In comaaillioninl thiI curreDt study, Of'tel wu ..kiDI to become well
iDfoJ'lDlcl OD the CPE implications of the Dational code chanae. There were
th.... SpeeUlC objectives:

to UDden1Ud the modificatioDS which each type of product will need
to work properly after the code chaDle

to ..d..... the usociatec1 direct COlts to usen

to ic:IeDtily aay particular problem areu IDd su...t ways 01
improviq the situation

The study WII PI'ia*ilY a survey of equip...t lDUulKtuNn, with views
Crom usen, carrien IDd industry associations included.

This study 11M ..... ia the wider debate .....bIriIaI ia the VIC aDd
elsewbeN. Then it currendy cOllCern ia the industry over tile
ilD~ 01 for tile UK code c....., but DDt e.oup data on
CPE COI1I haft ooUectecI 10 (ar aM then are wiele variatioDi in the
........ wlUcb an beia. put (orward.

All•• we tbiI it the fint Ii-. • detaillcl nady of CPE
iJlll)licatioal attempted in IDY eoutry. 0CMr co....... are _WD
to be to their Dumberin. sebe_ soon; tbeIe will affect
IMBy of tile .. _uflCtU...n who have coatri1nated to tbiI survey.

nilltUcIy wiD ... he.p the iDdUitry to lid... tile tire« of EIIfOPIU
DUIIlberiq iaitialiv., which are curre.dy beiq studied. At pl'llftt it
loob • tho........... will be usociated with a small nUlllber of speciilC
services aDd DOt involve wholesale ChlDall. This is because tile CEC
proposaJa will have to take acCOUDt of existiDI Dumberia. p1aas in 811
Member States, iacludinl the UK..

8



It is important to recolnise that many manufacturen have only just belun
to think about the code chanae. III rtspondinl to this survey. many were
obli.ed to coordinate their response mort quickly than they felt wu
appropriate. This is particularly true for larae companies with a wide
ranle of products which will be affected.

Nonetheless we believe that the approach taken in the survey has liven
information which is load enoulh to produce a valid overall picture of
each product catelory.
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Information

The primary need at present is for clear information.

1 0fteI Ihould confirm I.. dec"'on In principle to go ..... with the
NeC

In the course of the survey nothin, came to Ii,ht which would question the
reuoninl which led to Oftel's decision. However, then is doubt in the
industry about whether the NCC will happen. Manufactunn have Dot
focussed enou,h on the event and will not commit themselves to plaDninl
for it while then is doubt.

2 OfMI, aT end Mercury Ihould .xpl8ln .... benefItII • well .....
cCN1t8 of .... NeC

Publicity material which is sent out should explain clearly why the NCC is
needed. why it is the best way forward and what benefits it will brio,.
At present all discussion is on the costs.

Wider publicity. which iocludes usen, will also help manuCacturen
because usen will be mon aware of the implicatioas of the NCC.

3 0fteI on con IIMI likely
......... for I d which ...., _ brought Into In the
for......... future•• well • wh8t I. planned for the ng
non-geognphlc cod..

ManuClCtunn .y they have delayed th.ir plaaoin, because they an
waitin, for a faJ_ definition of the nu.beri.. scu..... There an
coasiderable apportuDity COlts in modifyin, the illltal1ed bile rather thaD
developin, HW products and supplien want to build in software which can
cope with futun nuaaberinl chanles.

4 0ftII .................. to .... Indu'" .. ..., number"n"ll I......
........... _Included In" __ ............... aucb • 11211M1 00•
.... on fuIuN ...... auch • c.rIer "'actlon .. further luropean
prop•••" • they come Ibout

10 lOme e:atetor* of product, notably payphoDel aDd call roudq
software. these will cause similar levels of disruption to the NCC.
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5 U,...,t .... Ihould be I8ken to lMU... tMt UMr8 of ayabtma
IIMI. prlvete paypbon............ of the NeC Met they ahould do
about It

Alarm system users are particularly important because of the reliance they
place on their systems.

It is also important to try to C;ODtlCt ,rivate payphODe owners early
because the installed base is larle and suppliers have little information
about where tbe products are in use - users will be difficult to reICh.

TheM are the two maiD areu wbere special difficulties could arise.
Industry usociatioDl, suc;h u the TIA and its members, may be best placed
to contact and advise the users.

• CopiH of title IIudy IIIouId be .............. within ... InduMry

Maay manufacturers, carriers and uer orpaisations have said that they
would find it useful to have this study U ODe of the inputs to their
planninl process.

The second need is for coordination in the industry.

7 A dIreatDry of IUPpl.........., produc..... modltlcatlon8 Md.'p
line nuna'" Mould be compiled

A cia"'" which call be UHd to liv. IUiduct to ..,. on what they need
to do for &Dy particular equipment would c.....ly be uaelul for users. A
number of industry orpniaations have an interest in such a directory
beinl available. A joindy funded prolramm. may be the belt approach.

• aT ... IIIraury Ihould m'" , for ""'11I running awll...
.... .. Ir .." 1mI for running
....... ohInfIe

1'hen is coafuaion in the industry over how lonl parallel runJUq of the
old IDd DeW Dumblrinl scbemes will exist. IT is luanateeilll a period of
3 montlll before the code chanle, with up to 6 montlll for so.... equipment,
notably alarm systems.

Suppliers of PAIXs and alarm systems are concerned that this will not be
enoulh. ney believe they need up to a year. Users are concernecl that
suppliers will be forced to incur larle additional COlts to meet this
timescale and will PIA these on.
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It would help suppliers to be able to coordiaate their work with BT and
Merc1Iry's iDtradaetioa of parallel raaBi.. ana by...... Other optiou
for euma the pnaure include parallel ...... aCter the code chana' and
usina non-aeolraphic numben (034', 064', 0'00, 0100 etc) to deliver alarm
calla.

• M Ind~ I""".,... ... of ualno the
-- IIIOdIfy ".........

Without coordiaadon ill the iadustry the aumtler of main1eaaace ealiaeers
available to carry out the NCC modilicatioal will be aD importaat timitina
factor. 11len an opportuaitiel (or co...... with a larle ("..ld service
staff to beDefit (rom this for some products.

10~ Ind ....,. IhouId put pre.... on their ..pplla... to
pro-Ma ...... of their modHIaIIon ,..............

There is a c:eatnl role (or BT and Mercury, u the Iarpst distributors,
in maid.. sure that suppliers IIddress the iDue .....y aDd fully.

There is aIIo aD importaat role (or user orpai.boaa, such u the TUA
and TMA, aad iadustry UIOCiatiou, such u the British Retail CODlOrtium,
ia coordiaatiq their members' approach to supplien to help miaimiM
disruptioa. For eDlllple, areat bea,fiu would ICCI'UI to UMII (DOt just
suppliers) from a maiateauce enliaeer modifyiq several pieces of
equipmeat from direereat suppliers ia a siDI.e visit.

Futu.......

A third aaed .. to look at how the effects or later numbed.. c....... caa
be miaimillcl.

11 ()fIeI Inw....,... whether It Ie ............ to mod'" IPPfOWI
....a..a .

Maul........ ItIl ...,... produetl whicla wiD to be modUlICI
witbia 2,.... U.... an ..titled to expect a of
futlln-praofiaa.wbea they buy ·producu. The oaly way to eMUre that this
.............. be to build iato the type approvaltpeciftcadou lOmewa, of _miqilow euDy the product could cope with future aumberiaa',,,,

12



The total direct cost to usen of CPE modifications is estimated to be
£197m. This is broken down by product cateaory as follows:

Estimated direct cost

Key systems
Alarm systems
Private payphones
PABXs
Call barrina / EFTPOS
Radio paaina systems
Smart boxes
Telephone manalement systems
Smart sockets less than
ACDs / messale switches less than
Fax machines
Modems
Voice mail (in-house)
Memory phones
Cellular phones

£ Slm
£ 46m
£ 4Sm
£ 39m
£ 10m­
£ 2m
£ 1m
£ 1m
£ 1m
£ 1m
£ 0
£ 0
£ 0
£ 0
£ 0
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user trade-offs and mitiaatinl facton are not included. These are
discussed in section 6 and in the product profiles in the appendices

sevenl flCtOn. which we have not included, mean that the estimates above
are peaimistic:

£197mTotal

manufacturers will have to modify their equipment for numberinl
chanl" in other countries too. It is inaccurate to ascribe all of
their development costs to the UK code chanae

These costin.. are based on the direct costs which users can expect to pay
to have their equipment modified to allow it to work properly with the new
numberina scheme.

no allowance hu been made
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supplien may be forced to incur hilh additional costs in order to
modify equipment within a short period of parallel runninl

supplien may incur elttra cOlts beca1&le of their lick of puainl;
they have IDIde DO provision for the code chaD,e in their development
planJ aDd now have to do so in a short timesc:ale

A sec:ond importaat concern is that the equipment which usen are buyinl
now will need to be modified witlaia two yean. aDd apin later to
introduce further S dilit raDleS and aDy EC harmonisation.

Another importaat c:onc:ern arilea wIMre UIIn have bou,ht telephone
equipment to save money. suc:h u call barrin., smart soc:kets aDd
paypho..... They will find that the savinll they have made wiD be reduced
by the need to modify the equipment.

There are two areu where particularly c:areful pJaDllinl wiD be needed:

sec:urity applications, espec:ia1ly usen of alarm systems; this is
obvious aDd the main points are discuued in sec:tion 6 which coven
problem areu

chemical aDd oil industry applications, these are discussecl below

ChentIaI 1M on InciuMry

Tulcen c:arryiq chemicals or iDfJuaaaable liquids are required to be
IIW'JcN with a teJepboae aumber (fOlD wlaieh ....;.t advice c:u be
obcaiaed in the eveat of aD lCCicle.&. This I'" CrolD The Duprous
SubitaDCII (Conveyulee by Road ia ROid TaDkers or TIIlk Coatainen)
Relulatioa 1981, C:Omllloaly reCerred to u the RuchelD re,ulations.

Then are approximately 4,000 cbe'- "'en ud 10.000 petrol tanken
curnatly i... ill the Uk.. The .-Jority of tbeIe lilt either IMtI1 or
vi.yl _br pia. to c:arry tbe QUIINr,althouah • small aUlllber of petrol
waken .ve it paitUled permueatly oa at markiap c:ould be
c:ovend by a ....-adhIIive viayl laMl. at t u • temporary lIlIIIure.

Viayl are iateDded for siap UN aacl COlt approxilllately £10, while
..... , are re-uable at I c:cMIt oC leu thaD £100. The IIlUilDum cost
would tMnIon be £1.4m, aDd probably Si,Dific:utly ••

la Idditioa to taDken. aDy coataiaer carryial _proUi subltaacel hu to
be ...... with iaf'ormatioa, whieh iach'" ID. ~vice eelepbo.. number,
UDder TIM CIMIilication. Packqin. and Labellia. o( DaDleroUi Subttances
ReaUlatioDl 1914.

Coataiaen c:overed ran.. frOID Iu.. drulDl ued (or iadliltrial cbelllicals to
small plutic: bottlel ued. for eumple, for IIriculturai chemicaJl. The
reaulatioa tbenfon coven seVJral IIli1IIoM of labels per year. However.
u tbeIe an a c:o........le itelD tle COlt at .......... the printed
iaf tioa " .. lIlOn akia to tbe c.....iDa of staliDMry. tIIat every
btlli will Deed to do, thlD the lIIOdiiteatioa or _ica1 equipllllDt. The
COlt is not thenfore included in this study.
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5 CPE mocltftcatlonl

Many types of customer premises telephone equipment will need to be
modified in some way for the NCC. The type and complexity of modification
will depend in part on how the equipment uses the numberinl information.

5.1 CPE feci..... ualng numbers

11Ie Ibfllty to Mftd or receive t8lephone numbena

Here it is important that the equipment has the ability to send enoulh
dilits or examine the rilht number of incominl dilits. Thil applies to
modems and fax machines. Generally this facility already copes with
international number lenlths and is unlikely to have difficulty with the
new UK scheme.

The Ibfllty to lIoN numbena or ... cod..

Equipment used to store code tables must be able to store the rilht lenlth
of codes and quutity of codes. The equipment may need to store both the
old and the new codes in order to provide correct user features.

In the UK. codes will be chanlinl from 3 to 4 dilits and the overall number
of codes will eveatually increue by a flCtar ot 10 (altho. 901Ml of codes
under the new SCheme will not be braulln into use immediately). This
applies to equipment such u PABX, call barrinl. telephone manqement
systems, smart boxes, payphones.

Equipment used to store complete numbers must be able to hold the riaht
lenlth of numben and the rilht quantitY of nUMben; overall number lenlth
will incre118 from 9 to 10 diaits (for numbers within leolraphic codes).
This appliel to PC databues, fax machines. PASXa. cellular IDd other
phones. Generally this flCility already coPeS with international number
lenlths aDd is ualikely to have difficulty with the new UJt scheme.

Where tab.. or cocIIIlDd numbers are stored. it is aIIo important to
ensure tbat tbe time taken to look up the number in the data tab.. is
short no..

In IdditiDa to aeecI1na more memory for laraer tab.... equipment may need
difT.....t software to read and store lonler codes aDd numbers

Equiplbent must take the correct decisions uaiq the new numbers. This
will ..nerally require new software with allOritllDII which are bUed on the
new aumberiDl ICheme. This applies to payphone tariffS. call betrina.
PABXs. smart boxes.
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5.2 How the modlflc8t1on8 will be done

We have identified 5 different ways in which CPE will be modified. each
with dilferent costs within a product catelOry:

Where the equipment only needs Dew data. such u stored telephone Dumbers.
it will be normal for the owner to do this. We have taken this to be an
indirect cost of the NCC.

For some applicationa with larae and complex data tables. such a leat
cost routinl in a PABX. usen will want or need to let the new data loaded
by a maintenance enlineer. This hu been included in our estimates.

In ....y cu. IOftware can be lotlded froa a floppy disc or a PC connected
to the equip..nt. This is ..nerally fut. it llDe11 itself to automated
teson. and is normally the cheapest way to load DeW IOftware.

It may be possible for the customer to load the software, but it wiJl
often be done durinl a routine or special lllaint.nuce visit.

New memory and aottware

Som. equipment hu the software coded into memory chips, such • EEPROMs.
Althoulh this can brinl economies in manufacture, the modification may be
more expenaive because it must (normally) be done by a maintenance
enlineer, hardware costs are involved, the IQUiplDent often hu to be
switched off (toain, customer data) and the testina is more difficult

In 10m. equipment it wiD be more econoaical or DeCl4IIIVY to replace a
whole circuit board. This len.rally will apply to small.r. low cost
i.... lUCia ....... sock.ts and autodialiln. but it ma, be DeClll8ry to
fit, .Y. a IMIBOry expansion board in other equipment to cope with larler
code tab.... In 10m. cues this can be dODe on u exchaDl' basis. either
on the site or by returninl the equipment to the supplier

So.. equipment will not be able to be lDOdified economically or at all and
will have to be replaced

The modificationa required for each type of equipment are explored in the
profiles of each CPE catelory. contained in the appendices.
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In practice there are some trade-offs which users can make to avoid
one-off modification costs, such as:

payphoae oWMrs may not let their payphones modified; most calls will
be connected and be char.ed at nado_ rate - the pbOae will assume
that all national calls are for London under the old 01 code. Some
calls may fail. Many payphones currently in use have not yet been
re-pro,rammed (or the London Code Chan,e.

usen auy choole to take call baniq ad clul of service options
off their PABX and live without the features.

These trade-offs vary from product to product and are in some cues,
notably PABX. complex.

5 Problem ....

Four areu of the CPE market have been identified which will experience
particular J)I'Obl.. with tM NCC. MaDy of the prob... wcndd arise under
any cbute in the numberin. scheme, includinl the introduction of 112, 00
(or the international diallinl prefix and a code recovery prolraauDe. They
are not pecuUar to the NCC.

For all four areal the buic problem is that the CClIt of modifyin, the
equipment is Ukely to be similar to the replacement cost. They are
listed below with brief detail on the main issues in each cast.

There are also mitiptinl facton (or all (our areas, althoup these carry
their own economic CClIti•

....... PAD .. ..,.,.......

There is a iarle iDle.Ued bue, some 750,000 installatioas, which will
have to be modi!"Md. Certain models are no lonler sUPPOrted or cannot be
modified. They will become obsolescent. Supplien .... coacerned that
they will be unable to modify all of the rest in time, aWnly because
tbere are DOC IDOUP maintenance engineers at present.

u...............yunwiJJinl to let the modificatio. take place durinl
workiq boun bIcI tile modification will, ill may CMeI, iavolve
swiceJUq tile s off and subsequently re-loadin. site-specific dara.
This may tab uP to .. hours on a small switch.

Much of the equipmeat in use hu little scope (or si.nificant amounts of
extra memory. It may be necessary, in redesilninl th. software. to remove
certain features. It may not be possible to store both old and new code
tables in the .lCban... so some customen will have to start usilll the new
numberinl scheme before NCC day.
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To some extent these concerns are mitipted by the other factors:

some users will avoid the capical cost of a chanle by losinl the use
of some features, such as caJl barrinl ed leat cost routin,

most users do not use all the features in their exchele, there may
be scope for removinl some of the f.lcures without affectiftl
cUitomers, in order to increase the memory available for code tables

there are opportunities for co......i.. with lar,. field service groups
to carry out modifications on behalf of several suppliers

There is also concern about very old PABXs. In this survey we have not
received any information from suppliers about what problems will occur and
how many installations they will affect.

Low-end payphon••

There is a larle installed base, around 390.000 units, includinl those
supplied by BT. Some will be obeolelcent; they may still work on most
calls but cannot be modified. On othen there is low flexibility in
pro,ramminl so tbey will need at leut new memory chips and. in some
cases, a new circuit board.

It will be difficult to coaract owaen beca.. of th, Jack of routine
mainteaance and poor cuttomer records. The owners or low-end payphones
are mainly residen.tial CUltomen who have boulht them to control their
costs; they are less able to afford the modifications tban otbers.

Facton whicb may reduce these problems are:

in. molt cues an unmodified paypbou will still allow calls to be
made after the NCC. althou,h it will char,e the user wron,.y

the maia effects of a wrongly prolrammed payphone fallon users. who
are often not the ownen; most private payphoaes are not prolrammed
correctly now and are already char,in, the wronl tariffs

There are some 550,000 security alarms in use in the country and 27S,OOO
social aIanu. used by elderly people for cal1ina Ulillance. TheM
nWDben aloDe coutitute I probl.m of .ipificaDt .ize. The nu...r of
chaD to be performed durinl the period of pualIeI runninl .y be too
I to be hanclled by existin, teams of lIrVice enain..n. requirin, the
recruitment and trainia. of additional staff.
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The majority of equipmeat requirinl lIIOdificatia cODlists of simple
autodiallen. These are not capabl. of remote reprolramminl. Alarm
control boxes ha~. a lonl life in service. 10 that theN is a silnificant
minority in use wJtich are more than fift.. y..... okl. and incapable of
modification. These will have to be replaced.

Alarms are normally ted. DOt sold, to die ~UICO...r aDd remain the
property o( the iutlller. Althoup the ....tIl ..reements provide
for the cost of modifications to be chupd to the CUltDm.r, the customer
often resentl han.. to pay sucb a c for equipaaeDt that is not his.
This is particularly true for cUitoMn by a Lolldon monitorinl
station, who have already been subjected to one chan,e.

For many commercial co....i. aD .... it a ClOIUlition of their insurance,
rather than a service they choose to buy. TheN is DO immediate
consequence if the aJarm is deto

chanif
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Sm~ IOCketa and limpl. call berrlng equlpm.nt

nne are relatively small markets but are important because people buy
the equipment expressly to save money. Normally the modifications will be
done by returninl the unit to the manufacturer, but even this will cost up
to £30, which may represent several yean' savinls on a phone bill.

Miti8.dn, factors are:

call barrin8 is imperfect anyway, it is sometimes possible to
overcome call barriol by routin, a call throu8h Mercury

call barrin. is becomin. available as a PSTN faciJity

with smart sockets there is all opportunity for Mercury to subsidise
the modification prOlramme if it is concerned that it will lose
business or set bad publicity

In carryin, out the interviews and the survey a number of other views were
expressed which relate to the NCC. These are includecl because of their
relevance to the planniol and implementation of the NCC. They are not
strictly part of the survey, oor are they necessarily Ovum's views.

Manufacturers are not clear why the NCC i. needed, why it is seen as the
best way forward and what benefits it will brins.

Manufacture... have ••nerally not scarted to plaD their NCC modification
prOlnIDm.. So Car they have laraely ilnered the NeC, evea thouah it has
been talked about since 1914. All are still supplyinl products DOW which
will need to be modiCied. The effects of this are lradually diminishinl
as IIlIIDOI'Y priCII fall and software is used iacreuially. Some low-end
products .... DOW appearin, with plUI in IUmary modules (or code tables and
other data. It will be poaible for users to chul_ thIN th__lva when
(uture numberial chanl. take place. This is a lood trend but it will
have little imPICt on the installed base belore the NCC.

ManuCacturen lenerally sell the same products abroad and are (aced with
telephone numberin. chanles in other countries in the medium term. For
example:

France will introduce further major chanl" in 1996
major chan,. are takin, place in the Netherlands,· Spain, Denmark,
and AUitralia
there is • hilh likelihood o( chanl" in the US. Germany, Italy,
Bellium, Portulal. and Luxembour.
all European countries may underlo some chan.es to implement future
EC proposals
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It would be inaccurate to allocate all of their development costs for CPE
modificatioDS to the NCC. It would be teIIOnabte to expect them to desi,n
aDy modiCicatioDS in such I way that future chanles are simple, eay aDd
cheap. This would have I lar,e hl1pact Oil the costs of modifyinl the
iDStailed but in the future.

Manufacturers are faced with a cODSiderable opportuDity cost iD desilDiD,
modificatioDS to the whole of the iDltalled but of equipment. They are
also faced with the prospect of reduced sales oVlr the next two years u
users postpone their buyinl decisioDl and wait for NCC compatible
equipment to become available.

Because so much lQuiplUnt hu to be cbupd. ODe major cODStraint will be
labour - there are DOt .aoulh maiatnanee .qiMers. A market opportunity
exists for companies with larle maintenance arovps to take on the
modificatioDl for maey products. This is ualik.ly to hae»pen while the
industry is not workinl foaether. Some mu:uClC'Nren are lookiDa at usinl
alternative sources of effort to minimise COlts, such u whit••oodI
enlineers. Others are plaDDinl to recruit and train people specially for
the NCC prolramme.

The UK num.................

There is a shortal. of information on how the UIC. numbefinl lebeme will
develop.

Desiln COlts for product modificatioDS would be reduced if there were
fuller definition of the timinl and ways in which other S dilits will be
used, of future carrier .Iection codes. of how raq" are Ubly to be
allocated to carriers. of tarifCinl principl. within codel. and of other
chaDl. such u 112. 00 aDd any EuroptUl harmoDilation proposaJa.

The COlts of mocIif"lCItion proarammes would be reduced if there were more
coordination OVlf eM introduction of 112. 00 aDd tbe Nee. III pnctice
COlDpuajes will introduce all 3 silDultueously OD tbeir equipment where
they cu.

Given that tbeN is • ahortq. of codeI ia the UK (or a telecoauDUDicatioas
industry with 3 or IDGI'I carrien. it is llDenIly accepted that aumberinl
c........ IN DIICIId. Por equipment whie.. will have prob..... with the NCC,
then is DO evidnce dW the proble.. lad COlts would be sipif'iclDtly
differeat if:

the Nee wen delayed for a few years

thiI would oaly delay the costs

tbe NCC were dropped and a different optioa adopted

the lQuipment would have similar problems with any structural chaDl'
to the numberinl leheme
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all the S dilits which are to be used were introduced simultaneously

this would expose memory limitations immediately which milht Dot be
important for some time in III .volutionary Ilumberinl scheme chanle,
forcinl a larl.r amount of crE to be scrapped

Europellft numbering

Th. tiaU.. of the European Com...-oa stlldy into the (utun of telephone
numberiDI ia Europe is Iddinl to .Uti.. coDCusioa. However, th.re is no
evideace that it wiJI lead to • EuroptU policy which will force major
chanl" ill the UIC. aumbefin, scheme.

8 Type approvals

Many of the modif'lCatiODl required to lquiplUllt win only chall,e stored
data. Where this chan,. is purely ia the software one, or where a new
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llespoue rate

6
13
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2
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3
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Respoues

We found that respondents were prepared to reply i.. tIlil way and we
believe that the data obtained ,ive a valid picture for elCh major product
eatelory. The table below shows the respoue rate in different product
catelories.

In conductinl tile swvey an imponut flCtor \VII that few of the
manuClCturen have coDSidered the efrect of the NeC on their products in
detail: it WII not possible to ask them directly for their views. One
major distributor had already tried this and received a very poor
respoue.

To overcome this we conducted in-depth i..tervle... with supplien i.. elCh
or the major eattl«ieI to uademud till ...ineat_ required and the
impact they will have 0" the procl1actl. W. titleD IUPPIIIMIIUId theM with a
mail survey to 104 compuies.· We ...... Cl'llltioDnaire for this which
,ave several poaible options for modifyilll proctuca IDd typical costs
associated with elCh. We asked which of the optioDS would apply to the
respondents' products and whether they alreed with the costl.

Private payphoMl
PAS'"
Key systelDl
Call m.....ement systems
Fax mlChines
Alarm sytre_
Radio pqiJlI equiplD...r
Modems
Voicemail (i..-ho....)
Smart boxes
Smart lOCkeia
Memorypbo_
Cellular p....
Specialist IWiIcIaII
Call buri.. tel.....
EFTPOS equipmeat

nil ovenIl ....,... rate is hilh for a mail survey.

ID 101M c.- reapolldellts were unable or u.willi.. to live lood data OD
tbe Ilumber of waits they would need to modify. We have .uppl......reel the
data .. 1lK1I.lry with published market research Oil supplien' market
shares ill order to compile our estimates. The hith response rate and the
availability or published data which is well knowll aDd used throulhout the
industry meaD that we are confident that the coat estimates in thiI report
are valid for elCh catelory.

r-------------------------.......--..... J
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There are 2 exceptions. No responses were received for simple call
barrinl equipment and EFTPOS terminals. We have providec1 a provisional
estimate by usinl other information we have collected on these markets.

One area of concern in this survey is that it is risky to ..Irelate the
responses from a sample across the whole industry, because of the
technical differences between products. In most catelories the responses
received represent a hilh proportion of the installed bue, 50% to 80%.
In radio paainland voice messaaina we did not achieve such hilh coverage,
but we believe that this will not sianificantly affect the estimates
because both are relatively small markets.

In any debate on options for chanaina numberinl schemes there are strong
vetted interests to be aware of. The c:arriIrs have an interest in keepin.
the COlt low to ensure a smoother implelD81ltation with minimal advene
publicity, where. CPE modification costs represent revenue for
manufacturen. We have tried to ba1uce these effects by discussinl the
study with a wide fIIlle of interest .rou... We aIIo found that several
mllluflCturtn tended to undentate the costs, perhaps because they have
not made detailed plans yet.

We also consulted:

Induetry MeOC.don.:
DFICC (fax supplien)
BStA (security / alarms)
TlA
EEPTA
Chemical Industries Association
British Retail Consortium

Type ....-.. organ.....on.:
Teleprove
DABT

c.ntenI:
BT
Mercury
Vodafone

u..r.:
TMA
TUA
Unitlver
Mandarin Technololies
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Productll

Certaeom
DTS
Shipton

Quantity

256,000
21,000

277,000

\
/

I or 2 extensions
2 ~ 30 extensions
over 30 extensions

Supp.,....

RespoDHS w.n received from:
OPT Mitel
Philips BT
Alcat.l M.rcury
Et~n Au~pMn

SDX Toshiba

c'" of ..rvice options for the uteDiions
call buriq
leut COlt routinl. when Mercury acelSl is required

PAIXs np.....nt the moat complex catelory of CPE, with the widest variety
of modificatioDi acrosa the installed bale. The main fac~r which affects
the cost of a modification is the size of the switch. We have lrouped
them into 3 size cateaories.

Between them these represent around S()qb of the installed base.

PAD

Installad ba..

The respo..... received gave load qualitative information but were weak on
numeric data. especially amonl DWluflCtunrs with a larle sbare of the
installed bue. We have had to estimate the scale of the variou factors
described below based on other published data, mainly the MZA report.

Appendix 1

Profll. of PAeX modifications

Installed bile powth rate : 1-2 % per annum.
In-service life of products: S-9 yean.

Small
Medium
Larae

Total

NCC .... programme

one main fuactioDi in a PAIX which are affected by tbl coM cbaqt an:

coMInstalledpublnlycbaqtprogrammebyan:an:pub7599>BDC 
Wher.913 190.9565 Tm
(917ly)Tj
-0.079.7538 190.9565 Tm
(by)Tj
ET
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/Suspect <</Conf 0 >>BDC3.7t <<0 1 Tf
0.05 
/51191
/T5 T110.9 a.9153 190.9565 Tm
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EMC 
/SuspectBT</Conf 0  <</Co9c 06_1 1 Tf
0 10.9 034_11
/T5 T110.9 us44 190.9565 Tm
(affected)Tj
190.95T
BT
/T1_1 1 Tf
-0.2044 61191
/T5 T110.9 i195620 10.9 435.:byLaraeLaraean:



the data tables which contain the codes on which routinl and barring
take place
the software to control both the look-up in the data tables and the
algorithms which decide whether to bar the call or how to route it
the amount of memory used to store data tables may need to be
increued by a factor of between 2 and 10 depeadinl on the model

Some of the products in the market allow customen to chanle some of the
data tables. Ilotably those for call bllTinl. However, lISen often prefer
to let an enlineer to do this because it difficult and time consuming.

Software is not normally accessible to usen. so must be uPlmed by
maintenuce enaineen. The NCC modifications will not be covered by
existina aWntenuce contracts. however \lien will waDt to use the
opportunity of a routine visit by an enlineer to let the NCC modification
carried out, where possible.

For most types of PABX there are coatinuous software developmeat
prolrammes to provide new featu.... aDd there is 111 oppOrtunity to bundle
the NCC revisions in with these. For example Mercury is plll1nina to
launch "euy access" (silllie staae call set-up) durinl 1992 and will tty
to install the NCC modifications at the same time. This approach will
help reduce costs for a small percentale of PABX usen.

There are some products in exi.nene. where the IIWlllf'lCturer has moved out
of the UJ{ marbt. We have only htatd about Harri. switches bUt there may
be othen. Althoulh these are maintained. the maintainen may not be able
to modify them for the NCC. We have received no data on their share of
the installed base. but believe it is very small.

Because the PABX is such a central etem.t of a business the modifications
will ,enerally have to be done out 0( worldn, houn. mainly at weekends.
This will slow the process down and raise the COlt.

Som. manufacturers. those with the I....., IDU'Ut shar... will have
difficulty comphttinl the modification proaramm.e berore Euter 94 because
they will be limited by the number of maintenance enlilleen.

...... PMXa • 1 It 2 II....

In a1moIt all CII8I small PABXs will have to be vilited specially by a
mainteaaDee "Iineer to fit new software. MOlt IlJpplien will need to
switch O(r the PABX in order to fit new EEPROMS or to 10id the software;
arouDd a third can be reprolrammed from a PC or other termi4&1 temporarily
connected to the PABX. Where the PABX hu to be switched of(

ina tothen d e r
toa

i nt h e t i n 
 ( a ) T j 
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the

PABX



some do not have enoulh memory to allow parallel runninl, so it wj)}
be necessary to install and implement the new numberinI scheme up to
a year before NCC date

for the same reetOll, some models may have other features removed from
the software ill order to make room for new, larler code tables

there are maay old versions of products ill the _ket, for which the
desilll hu beell frozell - suppliers will have difficulty filldilll
enaineers who are capable (and willilll) to develop new software for
them

a few small PAIXI will need to be r.-approved u a result of the
modifications, althoup most will simply need to be r.vieweel by the
company's Approval Liaison Enaineer

if users ChOOM to foreio features inslHd of payill' to have their
switch uPln4ecl, this will hit Mercury harder tbaD IT because leut
cost roudlll is Olll of the maill features affected

It hu DOt beell possible to QUUltify the effects of each of thIH with the
data provided.

Althouah w. have received 110 reports of systema which will have to be
scrapped the COlt of uptndilll them will, ill maay cues, be UMCOllOmic.

Medium .. PAliXa - 2 10 50 I....

These will also Deed to be modified durinl I special visit by a
aWlltenaace ...iMer. The modificatioo will illvolv. either cbaqiD,
EEPROMs or to.di.. software from III ataehed termiDal. At with very small
PAIXI, 1000ill' EEPROMs will illvolve switeM.. orr the PAIX aDd losilla the
site-specific daIa: this will take 1-4 hours to re...ter. EV'D where
software is loedlcl from I termiDal, the data may alia be 10it ia some
cues beca.... ....,. COutniDU will force maaullCtW'lll to ndef'"JDe the
memory map - the IlIW software would not recOiDiH th. old data.

Overall there wiD be fewer problema frOID memery collltraiDU ia dUI put
of the PAIX market, so parallel rullDinl will Dormally be poaible. ID
IOIDI ...... it will be poaib&l to install .ftware ud cilia tab_
....... ia



Larger PABXs • oy.r 50 lin••

In all but a very few cases these will also need to be modified by a
maintenance engineer durinl a special visit. In leneral the technical
difficulties are smaller with larger PABXs for several reasons:

customer specific data can normally be backed up
most can be reprogrammed usin. an attached terminal rather than being
switched off
most have adequate memory or expansion capability to cope with
parallel runnina and the full ranae of new codes

The main problems here are, Cirst, that the customer specific data can be
very complex and, second, that testing new software can take a lonl time.

Remote re-programming of the PABX from the supplier's site is an option
for manufacturers on many of the larger switches. This is only likely to
be used for a small percentale of the installed, partly because suppliers
will already have invested in settina up a modification prOlramme, and
partly because customers prefer to have an enlineer on site while the
modifications are carried out.

In general suppliers have just started to plan their approach to the NCC
and are still supplyinl products which will need to be modified. One
reaon given is that they want to know about S-dilits 2-9 before preparina
new software. A 2-year period to implement the chanles will not be lonl
enough for some suppliers with larse market shares of smaller systems.

Com

There is a wide variation in the cost estimates provided by the
manufacturers. To check on this we looked at what we have learned from
users about typical costinss for a maintenance visit with a software
uptnde and some new data to load. They are a follows:

small PABXs from .£Joo to £150 per switch
medium sized PABXs from £200 to .£J,ooo
.....e PABXs from £1,000 to £20,000 for the very lar.est

It should be possible to orlanise the NCC modifications to be cheaper than
this because of economies of scale in doinl a Jar,. pro,ramme, rather than
a series of unique uPlrades. In spite of this the filures provided by
some manufacturers seem to be unrealistically low. W. have taken this
into account in calculatinl the averale costs for our estimates.

The actual costs of the NCC mOdifications will consist mainly of software
development and labour charles. Hardware cOltS will be sllll1l. For laraer
PABXs th, costs will be dominated by the labour charles for a special
visit and time spent on site. At the smaller end. aDd in particular with
older desi,ns. the charae made for software development will be a bi'ler
proportion oC the total.

Costs will be pUled on to customers in full. except where some bundlina
of NCC software and other features takes place.
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Change required

Systems No change Data/soft Data/soft Data/soft Chip New New
'000s Customer Visit RelDOle ChanlC Board Equipment

PABX............
SIMIIIMM (dO....) 2S6 68~ 1~ 31~

La,.. (>50 ....) 21 61~ 16~ 23~

Ch...:

Small (2-50 exJM.) 2S6 174 3 ,.
La,... (>50 .XIIII.) 21 13 3 S
Tolal 277 117 1 83

eo.ta:
-Materials

w Minimum £50 £100
0

AvenlC £S £ISO £200

Maximum as £SOO £300

-Labour
Millimum as £50 £2S £2S

A.... £100 £100 £1S £1S
Mau-a £2,000 £SOO £ISO £ISO

PABX total (At) 09.0 £19.1 ro.1 £18.1 ro.O

Survey c:overaae (S of installed base)

Small 43S
Large 83~

1



Appendix 2

Profile of key Iyatem modlflcatlonl

Key systems

In_ned ba..

Supphn

Responses were received from:
GPT Toshiba
Mercury Shipton
Alcatel Philips
Ericuon Britannic Telecom
Autophon Intercom

These represent over 60% of the installed bue.

As with PABXs the Qualitative responses received were generally good but
numeric data wu weaker. especially from those suppliers with larle market
shares.

Proclucta

This area is complex because there are many manufacturers and versions of
equipment across a Iar,e installed bue. The major factor which affects
the cost of modification is the desi,n of the system. there do not aDpear
to be other factors which subdivide the market (such u system size).

In total there are 426.000 key systems in use in the UK.

Installed bue .rowth rate : approx 0% per annum.
In-service life of products: S-7 years.

Nee change programme

0 ......

The main functions in a key system which are affected by the code chanle
are:

clMl oC service optiona for the extensions
call barrin.
least cost routinl. where Mercury access is required

It is estimated that some 90% of key systems in the UK use at leut one of
these functions. Where they are used it is necessary to chanae three
thinas:
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